Optimization and characterization of dry powder of fanhuncaoin for inhalation based on selection of excipients.
In this study, dry powder formulations for inhalation of fanhuncaoin, a newly discovered antiinflammatorily active compound isolated from Chinese herb, were designed to optimize the composition and further explore the relationship between the composition, the physical properties and the aerosolization performance. Dry powders were prepared by spray-drying using leucine, chitosan, chitosan oligosaccharide and dipalmitoyl phosphatidylcholine (DPPC) as excipients. Following spray-drying, resultant powders were characterized using scanning electron microscopy, tapped density analysis, laser diffractometry, thermogravimetric analysis and differential scanning calorimetry. The aerosol behaviour of the powders was studied in a Twin Stage Impinger at an airflow rate of 60 l/min using a HandiHaler® inhaler device. Results revealed that the nature and the relative proportion of the excipients greatly influenced the physical characteristics of the powders and their aerodynamic behavior. Among the combinations tested, the composition ratio of fanhuncaoin/leucine/chitosan/chitosan oligosaccharide/DPPC of 10/45/33.75/11.25/0.4 (w/w/w/w/w) prepared in a total solid mass of 1% (w/v) formulation was found to be particularly optimal and exhibited a tapped density of 0.44 g/cm³, an aerodynamic diameter of 2.24 µm and an respirable fraction of 51.29%. In conclusion, optimization of the aerosolization properties of inhalation dry powders could be achieved by appropriately selecting the composition of the particles.